Abstract | A study was conducted to analyse economics of migratory sheep production and socio-economic status of flock owners in southern agro-climatic zone of Tamil Nadu, India. A total of 100 migratory sheep farmers were randomly selected for the study and divided as small (< 175), medium (175-350) and large (> 350) flocks based on the average flock size for comparison. The migratory sheep flock owners were mostly Hindus and belonged to the backward classes, mainly Konars. The flock owners were mostly of old age group, illiterates and they had more than two decades of experience in migratory sheep farming. Majority of the flock owners were small and marginal dry land farmers with a mean land holding of 4 acres. The cost of rearing sheep was accounted through wages (56.06percent), food for shepherds (22.18percent), veterinary charges (15.41percent) and transportation between migratory places (6.35percent). The sources of returns were by sale of surplus lambs (72.41percent), culled adults (5.11percent), penning charges (19.69percent) and sale of manure (2.79percent). The overall average annual net returns per flock and per adult sheep estimated were Rs.4, 43,664 and Rs.2, 264, respectively; while the corresponding values in small, medium and large flocks were Rs.2,55,015 and Rs.2,180; Rs.4,27,812 and Rs.2,097; and Rs.9,94,279 and Rs.2,486 respectively. 
S
heep rearing is an important livelihood for small and marginal farmers of India. Sheep are efficient converters of unutilized poor quality grass and crop residues into meat and skin (Ganesan et al., 2015) . The sheep are distinct species among the domestic animals in the world since they have an excellent ability to survive over a prolonged period of drought and semi starvation and are less prone to extreme weather conditions. In the event of failure of seasonal rainfall in the rainfed areas, leading to crop failure, sheep gives the farmers a helping hand and uplifts them (Swarnkar and Singh, 2010) .
Sheep in India are mostly maintained on natural vegetation on common grazing lands, wastelands and uncultivated lands, stubbles of cultivated crops and top feeds (tree lopping). The scarcity of the fodder at any time is a function of the stocking rate and carrying capacity of the system at that time, the fodder shortage compels the farmers to adopt suitable coping strategies, among which migration is an important one (Bilegjargal et al., 2017) . Some sections of the people practice migratory sheep management as a way of life and have acquired caste/community connotations as well, for example, the Raika community of Rajasthan and Gaddi community in Himachal Pradesh. On the other hand, the temporary migration is a coping strategy to farmers to the risk and uncertainty in the production system in the form of deficit rainfall and drought conditions which brings disturbance between the demand-supply equilibrium of the fodder (Suresh et al., 2011) .
Migratory system of sheep production is traditional and popular in southern agro-climatic zone of Tamil Nadu. The migratory sheep flocks in southern Tamil Nadu were reared by traditional shepherd mainly belonging to Konar/Yadhav community. These migratory flocks are called in Tamil as 'Varathuaadu'. The period of migration included the severe summer months and during these months, shortage of water and feeding resources force the sheep flocks for longer duration and continuous period of migration (Kumaravelu, 2007) .
Migratory sheep production systems are important because they are a rich reservoir of adaptive genes. Migratory production systems not only embody sustainable use; they also act as a crucial counterweight to the ever-narrowing genetic base of high-performing animal breeds. Unfortunately, policy makers, conservationists and animal scientists have failed to recognize the importance of these longstanding human-animal-landscape associations for biodiversity conservation and for rural livelihoods (Rollefson, 2007) .
Sheep production is an importanttool for socio-economic change to improve income and quality of life of rural community. Thus, the aim of the present study is to collect a baselinecomprehensive details on socio-economic aspects of sheep farmers of Tamil Nadu, India, over which future development programs can be planned.
MAtErIAlS And MEtHodS
The study was conducted purposively in the districts of Ramanathapuram, Sivagangai and Pudukkottai in southern agro-climatic zone of Tamil Nadu, India where the migratory system of sheep production is practiced as a traditional occupation by large number of sheep farmers. A total of hundred migratory sheep farmers were selected randomly in the study location and divided as small (< 175), medium (175-350) and large (> 350) flocks based on the average flock size for comparison. The socio-economic factors like religion, caste, community, age, literacy level, family type, migratory farming experience, ownership status, land holding and type of land were included in the study. The desirable data were collected through structured and pre-tested questionnaire. The questionnaires were filled on the spot by face-to-face interview with the sheep farmers.
To study the economics of rearing sheep, only the variable cost was considered for the analysis, since the fixed cost was heritable in nature from year to year. The variable cost considered were annual wages and imputed cost of food to the hired shepherds, veterinary costs (deworming, vaccination and treatment) and the cost of transport of stock. The migratory sheep flocks were maintained only on grazing and they were allowed to graze free of cost on harvested paddy fields, barren and uncultivable lands, roadsides and forest areas. So expenses on feed, fodder and concentrates were almost nil and hence ignored. The returns realized were sale of surplus lambs, culled adults, penning charges and sale of manure. Possible returns through emergency sale of sick animals and slaughter for consumption by the shepherds and owners were found to be negligible and hence ignored (Devendran et al., 2012) . The flock size was more or less constant throughout the year. Based on the cost and returns, economics werecalculated and presented.
STATiSTicAl AnAlySiS
The data collected were scrutinized, collated and analysed by the conventional tabular analysis in the form of mean, standard error and percentage using the methods suggested by Snedecor and Cochran (1994) .
rESultS And dIScuSSIon

religion, cASTe, communiTy, Age, liTerAcy level And FAmily TyPe
The social status of migratory sheep farmers based on religion, caste, community, age, literacy level and family type in the study area are presented in Table 1 . In all the categories of sheep flocks vast majority of sheep farmers were Hindus (99.00 percent), followed by Christians (1.00 percent). Majority of migratory sheep farmers were 'Konars' (93.00 percent). A small proportion of the farmers in small farms belonged to Ambalakarar (3.00 percent), Mukulathor and Christian Udayar (each 1.0 percent) and Devendrakulavellalars (2.00 percent). Migratory sheep farmers from backward community, most backward community and scheduled caste and scheduled tribe constituted 96.00, 4.00 and 2.00 percent respectively. Statistical analysis showed no significant relation between caste and community and farm size. The results of the present findings coincide with that of Kandasamy et al. (2006) , Tailor et al. (2006) , Kumaravelu (2007) , Suresh et al. (2008) , Devendran et al. (2012) , Rajanna et al. (2012) and Raja et al. (2012) , who had reported that sheep rearing was a traditional occupation for certain specific communities in different parts of India with majority of the flock owners being Hindus. In general, sheep rearing was a major occupation of socially backward classes.
In all the flocks studied, majority of the migratory sheep farmers belonged to old age group (62 percent), followed by middle age (26 percent) and young age (12 percent). Bhatia et al. (2005) , Kumaravelu (2007) and Suresh et al. (2008) (2006) and Rajanna et al. (2012) reported that majority of the sheep farmers in their study were middle aged. Since the state of Tamil Nadu is under rapid industrialization, the flock owners wanted their children or youngsters of the family to opt for waged jobs in industries. Suresh et al. (2008) and Rajanna et al. (2012) with the migratory sheep farmers in different parts of India. Hence, the level of acceptance of new scientific practices by farmers becomes low.
As far as family type of migratory sheep holders are concerned, nuclear family type dominated in all types of farms.
No difference was found between farm size and family type of sheep holders. Kumaravelu (2007) observed a similar trend with the sheep farmers in Tamil Nadu whereas Suresh et al. (2008) reported that joint family structure was predominant among sheep rearers of Rajasthan.
exPerience in migrATory SheeP FArming
Experience in migratory sheep farming of sheep keepers is presented in Table 2 . It was observed that 90 percent of the farmers had more than two decades of experience in migratory sheep farming. Maheswaran (1993 ), Balakrishnan (1994 and Kumaravelu (2007) have reported similar findings.
ownerShiP STATuS oF SheeP FArmerS
Ownership status of migratory sheep farmers are presented in Table 3 . Majority (95 percent) of the sheep farmers had absolute owning status of sheep, followed by fully owned with sheep taken for lease (3 percent). Similar findings were recorded by Kandasamy et al. (2006) and Kumaravelu (2007) in Coimbatore and Ramnad white sheep respectively in Tamil Nadu.
The lease or rental sheep rearing method prevalent among migratory sheep farming, is that all the flock and the receipt from annual sale of lambs and culled adults belonged to flock owners. Rental taker take flocks from one or more owners and night fold them in agricultural fields. The rental taker are paid at the rate of Rs.10,000/-per flock of 100 sheep per year by the flock owners as wages for grazing and tending sheep. Rental takers migrate to different places and night folds them in agricultural field, they also get cash for night folding of sheep from the field owners at Rs. 1 to 2 per sheep per night. The penning charges belonged to the rental takers. All the risks involved belonged to rental takers; while of cost vaccination, deworming and treatment were incurred by flock owners.
lAndholding
Classifications of sheep farmers based on the agricultural landholding and overall mean landholding of sheep farmers in the study area are presented in Table 4 . Majority of farmers holding the small flocks were either landless or small farm holders (27.50 percent). Most of the medium-sized flock owners were small farmers ( It was observed that the flock owners owned more area of dry land, where sheep play an important role in sustainable livelihood of people in rainfed dry land agriculture. Apart from that the migratory sheep flock owners are not depending on agriculture, as their main occupation is sheep rearing. The reduction in the size of land holdings is attributed to fragmentation of agricultural lands to the descendants of the farmers, sale of land for want of money, failure of seasonal rain, conversion of agricultural lands into residential and industrial plots, which has lead overall reduction of agricultural operations.
economicS oF migrATory SheeP reAring
The cost and returns from rearing of sheep under migratory system is presented in Table 5 . The cost in migratory sheep rearing was maximum on wages and food for hired shepherds followed by veterinary care (vaccination, deworming and treatment) and transportation of lamb hut, penning materials, etc. between migrations. The cost on wages (56.06 percent) and food (22.18 percent) for hired shepherds was the major component of the total expenditure in all categories of farms studied. The cost on wages and food for hired shepherds was higher in large flocks and lesser in small flocks because majority of the large flock
NE US
Academic Publishers
Journal of Animal Health and Production
June 2019 | Volume 7 | Issue 2 | Page 61 owners engaged hired shepherds for grazing their flocks, whereas small farmers involved directly in grazing their flocks. The health coverage charge was higher in small flocks and lesser in large flock category. The overall average annual total cost was Rs. 38,997/-per flock. The total cost per flock was higher in large flocks and lesser in small flocks.
NE US
Academic Publishers
Journal of Animal Health and Production
June 2019 | Volume 7 | Issue 2 | Page 62 The income from migratory sheep farming was obtained mainly through sale of surplus lambs, culled adults, penning charges collected and sale of manure. In the study area, majority of the sheep flock owners penning their sheep in harvested rainfed, irrigated agricultural fields and coconut gardens during night. The sheep farmers charged at the rate of Rs.1.00/sheep/night from the owners of the agricultural fields in lieu of fertilization of the land by penning the sheep flocks. The penning charges are varying from place to place. Daily the penning site was changed to an adjacent site for uniform enrichment of soil. This was one of the important income generation activities forming a major component in migratory sheep farming. The penning and night folding of sheep apart from yielding good returns to the sheep farmers also ensured that the amount was realized regularly for meeting their day-today expenses.
The ram and ewe lambs at age group of one to 3 months were sold for growing and fattening at the rate of Rs. 3000 to 4000 per pair. Stocks at the age group of 6 to 9 months were in demand for meat purpose at the rate of RS.7000 to 8000 per pair. The flock owners prefer to sell ram lambs and ewe lams in pair. Culled rams and ewes were sold at about six year of age for Rs. 10,000-12,000 and Rs. 5000-6000 per sheep, respectively. The sale of lambs contributed to major share (72.14 percent) of the gross returns, followed by revenue from penning and night folding of sheep (19.69 percent). The present findings are in agreement with Devendran et al. (2012) in migratory Coimbatore sheep flocks and Suresh et al. (2011) , Swarnkar and Singh (2010) in Rajasthan. The other sources of income were by sale of culled adults (5.11 percent) and sale of manure (2.79 percent). Almost similar trend was observed irrespective of the flock size.
The overall average annual net returns per flock and per adult sheep estimated were Rs. 4,43,664/-and Rs. 2,264/-respectively, which is higher than the findings of Thiruvenkadan et al. (2004) and Singh (2012) in non-migratory sheep flocks, Rajapandi (2005) and Devendran et al. (2012) in migratory Coimbatore sheep flocks and Prabhuet al. (2009) 
concluSIon
The results of current study demonstrated that majority of the sheep flock owners in southern agro-climatic zone of Tamil Nadu were Hindu 'Konars' (93.00 percent), illiterates (60 percent) and belonged to old age group (62 percent). Nuclear family type was predominant among the flock owners. The flock owners had more than two decades of experience in migratory sheep farming. Majority of the flock owners were small and marginal dry land farmers with a mean land holding of 4 acres. The overall average annual net returns per flock and per adult sheep estimated were Rs.4, 43,664 and Rs.2, 264, respectively; whilethe corresponding values in small, medium and large flocks were Rs.2, 55, 015 and Rs.2, 180; Rs.4, 27, 812 and Rs.2, 097; and Rs.9, 94, 279 and Rs.2, 486 respectively. 
